Case report {#cesec10}
===========

A 32-year-old male presented with new-onset slurred speech of three weeks\' duration. The patient had a known case of Wilson's disease on znc therapy (50 mg TDS). The ceruloplasmin level was very low, at 4 mg/dl. No features of jaundice or cirrhosis were seen to suggest marked hepatic involvement. No evidence of significant abnormalities were seen on liver function tests. No features of tremors, dystonia, or dysphagia were seen. No prior CT or MRI studies were available for comparison.

An MRI study revealed marked T2 and FLAIR hyperintense lesions involving bilateral thalami, midbrain, and pons ([Figure 1A](#fig1a){ref-type="fig"}, [Figure 1B](#fig1b){ref-type="fig"}, [Figure 1C](#fig1c){ref-type="fig"}, [Fig 1D](#fig1d){ref-type="fig"}, [Fig 1E](#fig1e){ref-type="fig"}). The lesions were hypointense on T1-weighted sequence and showed no evidence of restricted diffusion or postcontrast enhancement. Minimal involvement of the lentiform nuclei was seen. No significant involvement of the caudate nuclei, cerebellar white matter, centrum semiovale, or subcortical white matter was seen.

Discussion {#cesec20}
==========

Wilson's disease is an inborn error of copper metabolism that is characterized by an inability of the liver to excrete copper into the bile ([@bib1], [@bib2]). It is named after Dr Samuel Alexander Kinnier Wilson (1878-1937), the British neurologist who first described the condition in 1912. It predominantly involves the liver and brain and is also known as hepatico-lenticular degeneration. There is abnormal accumulation of copper, primarily in the liver and in the brain. The peak age of presentation is between 8 and 16 years, though the condition can present at any age from 5 to 50 years or older ([@bib3]). The definitive diagnosis is made biochemically, with low levels of serum ceruloplasmin, elevated hepatic copper levels, and increased rate of urinary copper excretion ([@bib4], [@bib5], [@bib6]).

Most patients have abnormal liver function tests such as a raised aspartate transaminase, alanine transaminase and bilirubin level, and (when the liver damage is significant), decreased albumin, low alkaline phosphatase, and prolonged prothrombin time. Liver biopsy may reveal changes of steatosis and cirrhosis. Imaging findings on ultrasound, CT, and MRI may show multiple nodular lesions in the liver, presence of a perihepatic fat layer, and a relatively normal caudate lobe.

Normally, the human brain has high copper levels in the putamen, globus pallidus and caudate nuclei, the substantia nigra, locus caeruleus, and dentate nuclei ([@bib7], [@bib8]). In Wilson's disease, abnormal deposition of copper is seen, especially in the putamen and globus pallidus.

Spongy softening, cavitation, and a general reduction of neurons are a few histopathological changes that are seen in Wilson's disease involving the brain \[[@bib9]\]. Atrophic changes are seen in longstanding cases.

The initial neurological presentation may include dysarthria and difficulty with the hands \[[@bib10]\], with latter manifestations of personality and psychiatric problems, and neurologic abnormalities like Parkinsonian tremors, ataxia, dystonia, and chorea.

On MRI study, bilateral symmetric involvement of the putamen, caudate nuclei, thalamus, globus pallidus, dentate nucleus, pons, substantia nigra, periaqueductal gray matter, tectum, and red nucleus can be seen. Subcortical and centrum semiovale white matter involvement may also be seen. Lesions are usually hypointense on T1-weighted and hyperintense on T2-weighted images. Hypointensity on T2-weighted images may be seen sometimes, secondary to copper deposition or iron deposition ([@bib5], [@bib11], [@bib12]). Diffusion-weighted images may show areas of restricted diffusion early in the disease process due to cytotoxic edem, or inflammation due to excessive copper deposition. However, this restricted diffusion is not seen in chronic cases. which are characterized by necrosis, spongiform degeneration, and demyelination.

In a study done in pediatric Wilson's disease ([@bib13]), three different presentation groups were found. The first group showed normal MR imaging findings. In the second group, increased signal intensity on T1-weighed images in the globus pallidus, followed by the putamen, midbrain, and caudate nucleus, was seen. The third group demonstrated increased T2-weighted signal intensity in the putamen, followed by the caudate nucleus, globus pallidus, thalamus, midbrain, and pons.

The lentiform nuclei are involved most often, followed by the thalami, pons, midbrain, superior and middle cerebellar peduncles, and cerebellar nuclei. Involvement of the thalami and brainstem structures with no significant involvement of lentiform nuclei is not common.

In our case, the lentiform nuclei show minimal involvement. However, we noted marked hyperintensity in the thalami, midbrain, and upper pons on T2-weighted and inversion recovery sequences. The differential diagnosis for these MRI findings would include vascular conditions like posterior circulation infarcts, hypoxic ischemic changes, and hypertensive encephalopathy; metabolic conditions like osmotic demyelination, Wilson's disease, and Leigh's disease; and inflammatory conditions like ADEM and HIV encephalopathy.

Posterior circulation infarcts, like arterial infarcts elsewhere, conform to vascular territories and bilaterally symmetric involvement of thalami, midbrain, and upper pons, and sparing of the cerebellum is not common. Hypoxic-ischemic changes generally are seen in the erinatal period and involve predominantly periventricular white matter with sequaelae of encephalomalacic changes that may have cystic changes. Global hypoxic-ischemic events generally involve the subcortical and periventricular white matter. Hypertensive encephalopathy may involve symmetric areas of brainstem, but generally the occipital lobes, cerebellum, and basal ganglia are involved. There is history of raised blood pressure, and the clinical setting and presentation are different. In osmotic demyelination, the upper and middle pons is characteristically involved, with predominant central involvement. The peripheral and ventricular surfaces of the pons are spared. Extrapontine sites of involvement may include the thalami and basal ganglia. However, the clinical presentation is different and a history of rapid correction of hyponatremia is associated.

In Leigh's disease, bilateral symmetrical involvement of the thalami, midbrain, and pons may be seen. However the putamen, globus pallidus, caudate nuclei, cerebellar white matter, cerebral white matter, and gray matter in spinal cord may also be involved. The involvement of brainstem is characteristic. The condition generally presents in infancy or early childhood and is rapidly progressive. It is characterized clinically by respiratory failure, visual and auditory problems, ataxia, weakness, hypotonia, poor feeding, and seizures ([@bib14]).

In HIV encephalopathy, symmetric involvement of brainstem and thalami may be seen. However, subcortical and periventricular white matter predilection is common, with atrophic changes involving the brain parenchyma. In ADEM, a preceding history of viral infection or vaccination is generally present. Multifocal deep white matter and subcortical lesions are seen with predilection for cerebral and cerebellar white matter. Brainstem involvement may be seen, but strict symmetry is uncommon.

Our patient. known to have Wilson's disease, presented with symptoms of slurred speech. An MRI study showed presence of T2 and FLAIR hyperintensities involving bilateral thalami, midbrain, and upper pons. Minimal involvement of the lentiform nuclei was seen. No significant involvement of the cerebellar nuclei or superior or middle cerebellar peduncles was seen. No significant abnormalities were seen involving the cerebral cortex or white matter.

Therefore, in any case with MRI findings of T2 and FLAIR hyperintensities involving bilateral thalami and brainstem with minimal or no significant involvement of the basal ganglia, Wilson's disease should be included in the differential diagnosis.
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![32-year-old man with history of Wilson\'s disease who presents with slurred speech. T2-weighed, axial MRI image shows presence of hyperintensities involving bilateral thalami. Minimal hyperintensities are seen involving bilateral lentiform nuclei.](gr1){#fig1a}

![32-year-old man with history of Wilson\'s disease who presents with slurred speech. T2-weighed, axial MRI image shows presence of hyperintensities involving dorsal midbrain.](gr2){#fig1b}

![32 year old man with history of Wilson\'s disease who presents with slurred speech. T2-weighted, coronal MRI image shows presence of hyperintensities involving bilateral thalami, midbrain, and uppermost surface of pons.](gr3){#fig1c}

![32-year-old man with history of Wilson\'s disease who presents with slurred speech. Fluid-attenuated inversion recovery sequence, axial MRI image shows presence of hyperintensities involving bilateral thalami. Minimal hyperintensities are seen involving bilateral nuclei.](gr4){#fig1d}

![32-year-old man with history of Wilson\'s disease who presents with slurred speech. Fluid-attenuated inversion recovery sequence, axial MRI image shows presence of hyperintensities involving dorsal midbrain.](gr5){#fig1e}
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